Localization and characterization of hemoglobin-degrading aspartic proteinases from the malarial parasite Plasmodium falciparum.
Three hemoglobin-degrading proteinases were partially purified from food vacuoles isolated from trophozoite-stage forms of the malarial parasite Plasmodium falciparum. Two of the proteinases (M1 and M2) were solubilized by repeated sonication. The remaining proteinase (M3) was solubilized by treatment of the particulate fraction with taurocholic acid, suggesting that proteinase M3 is a membrane-bound proteinase whereas proteinases M1 and M2 are weakly associated with parasite membrane. The location of these proteinases suggests that they may participate in the digestion of host cytosolic protein. After partial purification, but not before, proteinases M1, M2 and M3 are highly sensitive to pepstatin, supporting their designation as aspartic proteinases. These aspartic proteinases show broad specificity for protein substrates. Native hemoglobin, acid denatured hemoglobin and oxidatively damaged hemoglobin are comparable substrates. Hemoglobin within the food vacuole was shown to be primarily native hemoglobin. Chemical modification studies indicate that these three aspartic proteinases have similar properties. The peptide maps from degradation of hemoglobin, however, suggest that aspartic proteinases M1, M2 and M3 are distinct proteinases.